Impact of reduced cytochrome oxidase activity on peak oxygen consumption of muscle.
The impact of reduced muscle oxidative capacity on peak oxygen consumption and isometric performance was evaluated using an isolated rat hindlimb preparation perfused with a high oxygen delivery. Capacity for electron transport was reduced with chloramphenicol (CAP), an inhibitor of mitochondrial gene-coded protein synthesis. The activity of cytochrome oxidase, a mitochondrial cristae component, was reduced approximately 45% (P less than 0.005) in the mixed-fiber-type plantaris muscle. Several facets of muscle remodeling were also evident with the 10- to 14-day CAP treatment, including decreased citrate synthase activity, increased capillarity, and increased numbers of type IIc fibers. Perfusion of CAP (n = 6) and control (n = 7) rat hindlimbs of similar size with similar total flows (10-11 ml/min) and oxygen contents (20-21 vol%) resulted in similarly high oxygen deliveries to contracting muscles of the hindlimbs (CAP, 9.66 +/- 0.83 mumols.min-1.g-1; control, 8.74 +/- 0.75). Performance of the gastrocnemius-plantaris-soleus group declined in a similar fashion for both groups during increasingly intense near-steady-state tetanic contraction (100 ms at 100 Hz) conditions of 4, 8, 15, 30, 45, and 60 per minute. Oxygen consumption was similar for both groups at rest and increased similarly at each contraction condition. Peak oxygen consumption was not different between CAP (5.34 +/- 0.55 mumols.min-1.g-1) and control (5.74 +/- 0.43) groups and required only 56-68% of the oxygen delivered. This implies that rat skeletal muscle can suffer a significant reduction in its electron transport capacity without impairing peak oxygen consumption and muscle performance.(ABSTRACT TRUNCATED AT 250 WORDS)